Translational regulation in growing clonal human astrocytoma cells in culture.
The in vivo and in vitro protein synthesis by polysomes prepared from Cox astrocytoma cells grown in the presence of 100 mM ethanol were examined during transition from exponential to stationary growth phase. A sharp decline of translational activities of Cox poly (A) + messenger RNAs (mRNAs) occurred during this transition. This decline was accentuated when cells were grown in the presence of ethanol. The observed decline in mRNA translational activity was investigated in vitro in a micrococcal nuclease treated, mRNA depleted postmitochondrial supernatant (PMS) fraction containing [35S]methionine. The formation of the 35S-labeled 40S ternary complex in the absence of mRNA and of the 35S-labeled 80S initiation complex in the presence of Cox or brain poly (A) + mRNAs were reduced substantially when the source of PMS was from stationary phase or ethanol exposed cells. The sedimentation of peaks containing 40S ternary and 80S initiation complexes following sucrose density gradient analysis showed marked reductions in [35S]methionine labeling during the transition to stationary phase and also following ethanol exposure. The reduced formation of initiation complexes suggests possible functional modifications of eukaryotic initiation factor-2 (eIF-2) present in the PMS fraction and of mRNAs under these conditions. Data suggest that cells initiate adaptive or protective mechanisms by reducing the rate of the initiation reaction following environmental alterations produced by ethanol.